Coordinate expression of multiple proteins in plant cells by exploiting endogenous kex2p-like protease activity.
Simultaneous expression of multiple proteins in plants finds ample applications. Here, we examined the biotechnological application of native kex2p-like protease activity in plants for coordinate expression of multiple secretory proteins from a single transgene encoding a cleavable polyprotein precursor. We expressed a secretory red fluorescent protein (DsRed) or human cytokine (GMCSF), fused to a downstream green fluorescent protein (GFP) by a linker containing putative recognition sites of the kex2p-like protease in tobacco cells and referred to them as RKG and GKG cells, respectively. Our analyses showed that GFP is cleaved off the fusion proteins and secreted into the media by both RKG and GKG cells. The cleaved GFP product displayed the expected fluorescence characteristics. Using GFP immunoprecipitation and fluorescence analysis, the cleaved DsRed product in the RKG cells was found to be functional as well. However, DsRed was not detected in the RKG culture medium, possibly due to its tetramer formation. Cleaved and biologically active GMCSF could also be detected in GKG cell extracts, but secreted GMCSF was found to be only at a low level, likely because of instability of GMCSF protein in the medium. Processing of polyprotein precursors was observed to be similarly effective in tobacco leaf, stem and root tissues. Importantly, we also demonstrated that, via agroinfiltration, polyprotein precursors can be efficiently processed in plant species other than tobacco. Collectively, our results demonstrate the utility of native kex2p-like protease activity for the expression of multiple secretory proteins in plant cells using cleavable polyprotein precursors containing kex2p linker(s).